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® Syringe. . 

® The invention relates to a syringe comprising an 
ampoule having a plunger and a sealing stopper, 
and a needle holder comprising a collar, a neck lor 
an- injection needle, a shaft between the collar and 
the neck and a by-pass means in the inner wall of 
the shaft, the rear face of the sealing stopper com- 
prising a plurality of recesses or spacing supports 
which are provided in or on the circumferential edge 
of tiie sealing stopper. 
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SYRINGE 


This patent application is a divisional applica- 
tion of copending European patent application 
86200983.4. 

The invention relates to a syringe, comprising: 

- a hollow, substantially cylindrical ampoule which 
Is open at both ends. 

• a plunger which is movable in the ampoule and 
seals said ampoule and to which a plunger rod is 
connectable. 

• a substantially rotationally symmetrical sealing 
stopper having dimensions such that the sealing 
stopper can be provided in a sealing manner in 
said ampoule and so as to be movable in the 
ampoule, 

• if desired, a separating stopper provided in the 
ampoule In a sealing manner so as to be able to 
keep two different substances, if present in the 
ampoule, separated from each other prior to use of 
the syringe, 

- in case two different substances are present in 
the ampoule, an ampoule by-pass means formed in 

.the wall of the ampoule, which by-pass means has 
a length at least as great as that of said separating 
stopper and through which by-pass means, during 
use of the syringe, liquid behing the separating 
stopper can reach the substance in front of the 
separating stopper and can mix with said sub- 
stance or can dissolve it but which by-pass 
means, prior to use of the syringe, is sealed from 
the liquid t)ehind said sepearing stopper by means 
of the separating stopper. 

- a finger grip or means for the connection thereof 
to the outside of the ampoule, and 

- a needle holder comprising: 

(a) a collar connected to the front end of the 
ampoule in a sealing manner. 

(b) a neck for sealingly attaching an injection 
needle, optionally covered by a needle guard to 
keep the needle in a sterile condition. 

(c) a hollow, substantially cylindrical shaft 
disposed between the collar and the neck, the shaft 
being proportk>ned so that the space bounded by 
the inner wall of the shaft and the rear face of the 
neck has a slightly larger circumference than the 
inner wall of the ampoule and is at least longer 
than the sealing stopper, and 

(d) a needle holder by-pass means in the 
Inner wall of the shaft through which tnjectran liquid 
behind the sealing stopper can reach the injection 
needle when, upon uising the syringe, the sealing 
stopper is moved forward into the shaft of the 
needle holder. 

Syringes, intended for the sequential Injection 
of two or more different injection liquids which may 


not be in contact with each other for a longer 
period of time, are known from United States Pat- 
ent Specifications 4.439,184 and 4,496.344. and 
are the subject of the European patent application 

s 86200983.4, mentioned before. 

In case the syringe of the invention Is intended 
for separate storage of two different substances, 
such a syringe may accomodate two injection liq- 
uids. However, the use is not restricted hereto. The 

10 same syringe can also be used equally success- 
fully to accommodate a solid medicament In the 
space between the sealing stopper and the sepa- 
rating stopper and a diluent or solvent therefor in 
the space t>ehind the separating stopper. Such a 

IS syringe provides a great extent of flexibility so that 
the syringe can be used without any adapting 
means both for accommodating two or more dif- 
ferent injection Ik^uids and for accommodating a 
solid medicament and a solvent or diluent for said 

20 medicament In particular for this application the 
use of a needle guard with bacteria filter offers the 
advantage, that during the operation of dissolving 
the solid medicament in the solvent the syringe 
remains sterile, because the needle guard does not 

25 need to be removed t)eforehand. Such a two-cham- 
ber syringe can be filled very simply by first pro- 
viding the sealing stopper and then providing, in a 
vertical position, successively the first injection liq- 
uid, the separating stopper, the second injection 

30 liquid, and finally the plunger. Of course, the re-, 
verse sequence is equally possible. After providing 
the needle holder comprising or not comprising an 
injection needle, preferably covered by a needle 
guard, and the finger grip, the syringe is ready for 

35 delivery to the customer. This filling procedure 
presents the opportunity to accommodate without 
any problems a freeze-dried medicament in the 
front compartment and a solvent or diluent for said 
medicament in the rear compartment 

40 The by-pass means for the injection liquid in 
the shaft of the needle hokSer may be constructed 
in various manners, for example, as described in 
the atMve-mentioned United States Patent Speci- 
fication 4,496,344. At least one slot is preferably 

45 recessed in the inner wall of the shaft of the needle 
holder which extends in the ksngitudinal direction of 
the shaft over a length which is slightly larger than 
the length of the sealing stopper and which adjoins 
at least one slot, radially recessed in the rear face 

50 of the neck and communicating with the rear ap- 
erture of the needle. In another preferred emtKKli* 
ment the inner wall of the shaft of the needle 
holder comprises at least one inwardly projecting 
ridge which extends in the longitudinal direction of 
the shaft over a length which is slightly larger than 
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the length of the sealing stopper, and the front face 
of the sealing stopper or the rear face of the neck 
of the needle holder comprises a few spacing 
supports, so that during use of the syringe the 
sealing stopper is defornned by contact with the 
ridge or ridges, a passage being formed for the 
injection liquid behind the sealing stopper allowing 
the injection liquid to reach the injectibn needle 
past the said stopper. In this latter preferred em* 
bodiment the spacing supports, if they are pro- 
vided on the rear face of the neck of the needle 
holder, constitute preferably one or more ridges 
which extend(s) radially on said rear face as a 
continuation of the ridge or ridges on the inner wall 
of the shaft In again another prefeaed embodiment 
the inner wall of the shaft of the needle holder has 
a circular or oval cross*S6Ction and the front face of 
the sealing stopper or the rear face of the neck of 
the needle holder comprises a few spadng sup- 
ports, the space bounded by the inner wall of the 
shaft and the rear face of the neck of the needle 
holder or the spacing supports on the said rear 
face, respectively, having a larger circumference 
than the expanded sealing stopper aruJ being 
slightly longer than the sealing stopper or the seal- 
ing stopper including the spadng supports, respec- 
tively. In this way the sealing istopper, in its fore- 
most position within the shaft of the needle holder, 
can fill the said space substantially entirely, but an 
opening remains around said stopper. In still an- 
other embodiment the by-pass means for the injec- 
tion liquid in the shaft of the needle hokJer may be 
constructed as' described in Netherlands Patent 
Application 8500341. In this embodiment the by- 
pass means is constructed as a duct recessed in 
the side wall of the shaft and adjoining the needle 
holder neck on the outside of the front end wall of 
the shaft, an aperture being recessed in the front 
end of the shaft. When using the syringe, atr 
present in front of the sealing stopper can escape 
through said aperture so that the injection can be 
administered directly without de-aerating the sy- 
ringe, the so-called ''piqure-directe" method. . 

The by-pass means in the wall of the ampoule 
may also be constructed in various manners. The 
ampoule may be made of glass or of a suitable 
synthetic material: in the latter case the ampoule 
may be manufactured, for example, by injection 
moulding. When the ampoule is made of synthetic 
material the by-pass means in the wall of the 
ampoule preferably consists of at least one groove 
recessed in the inner wall of the ampoule and 
extending in the longitudinal direction of the am- 
poule over a length which is slightly larger than the 
length of the separating stopper of the collective 
separating stoppers. In another preferred embodi- 
ment the inner wall of the ampoule at the area of 
the by-pass comprises at least one ridge which 


extends in the longitudinal direction of the ampoule 
over a length which is slightly larger than the 
length of the separating stopper or the collective 
separating stoppers, so that the separating stopper 

5 or stoppers, during use of the syringe, is/are de- 
formed by contact with the ridge or ridges, a pas- 
sage for the liquid t>ehind the separating stopper of 
stoppers being formed through which the liquid can 
pass said stopper or stoppers. Such by-pass 

10 means may also t)e made in a glass ampoule wall, 
but synthetic materials are better suited for this 
purpose. A glass ampoule is by far to be preferred 
to a synthetic material ampoule t)ecause no dHVu- 
sion of air oxygen to the substances accomn>o- 

1$. dated in the ampoule can occur through the glass 
wall so that oxidative decomposition of the saM 
substances is avoided. Moreover, synthetic materi- 
als are generally less suitable than glass to store 
theriein for a longer period of time liquids destined 

20 for injection, because synthetic materials can con- 
taminate the liquids or can adversely influence the 
stability of the said liquids. In a glass ampoule, the 
wall of the ampoule can most simply be provided 
with a by-pass means by deforming the wail of the 

25 ampoule at the area of the by-pass over a lenth 
which is slightly larger than the length of the sepa- 
rating stopper or collective separating stoppers, so 
that upon use of the syringe, the liquid behind the 
separating stopper or stoppers can pass said stop- 

30 per or stoppers at the area of the deformation. 
Such a defomrtation of the ampoule wall may be In 
the form as shown in the Urtited States Patent 
Specification 2,717.601 mentioned hereinbefore. 
For example.* the local defonmation of the ampoule 

OS wall consists preferably of at least one outwardly 
projectihg fongitadinal bulge of the ampoule wall, 
so that upon use of the syringe, the liquid behind 
the separating stopper or stoppers can reach the 
substance in front of the separating stoppers or 

40 front separating stopper, or of at least one inwardly 
projecting tongitudinal bulge of the ampoule waU so 
that upon use of the syringe, the separating stop- 
per or stoppers is/are deformed by contact witti the 
inwardly projecting bulge or bulges, a passage for 

45 the liquid behind the separating stopper or stop- 
pers being fomied allowing the Kquid to reach the 
substance in front of the separating stopper or front 
' separating stopper past said stopper or stoppers. 
The ampoule wall may also be deformed kx:ally in 

50 such way that the ampoule \xas an oval cross- 
section at that area so that upon use of the sy- 
ringe, the liquid l>ehind the separating stopper or 
stoppers can reach the substance in front of the 
separating stopper or front separating stopper. 

55 A local deformation of the wall of the ampoule 
in the form of one or more outwardly projecting 
longitudinal bulges is generally considered to be 
the best suitable solution for a by-pass means in 
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the glass ampoule wall, because it can be very 
simply provided in an ampoule wall and, upon use 
of the syringe, forms a reliable passage for the 
liquid. The needle holder provided with a coltar 
ensures, together with the finger grip, that such a 
bulge or such bulges In the glass ampoule wall 
is/are protected from damage or fracture, for ex- 
ample, when the syringe is dropped on a table or 
on the floor, it will now in most of the cases land on 
the needle holder collar and finger grip projecting 
beyond the ampoule wall, so that the bulge in the 
ampoule wall cannot contact the table or the floor. 
Moreover, packaging such syringes Is easier, and 
during transport of the packaged syringes fractures 
will less easily occur due to the protectirig influ- 
ence of the needle holder collar and the finger grip. 
A syringe without a needle holder, as described in 
the United States Patent Specificatton 2,717.601 
mentioned hereinbefore lacks such a protection of 
the by-pass means in the glass wall of the am- 
poule. It will be obvious that the invention relates 
more in particular to pre-fillable or pre-filled sy- 
ringes, i.e. syringes which can be filled by the 
customer or supplier ample time before use. 

The components of the syringe, such as am- 
poule, needle guard, finger grip and plunger rod. 
can be connected in the usual manner, for exam- 
ple, by means of a screwed joint t)ayonet or snap- 
cap connection. The injection needle is preferably 
covered by a needle guard to keep the needle in a 
sterile condition. In case the injection needle is 
supplied separately, the needle holder neck is pref- 
erably constructed externally as a cone, for exam- 
ple, a Luer cone or Luer lock cone, around which 
the needle comprising a needle sleeve can be 
connected in a fitting manner. Usually said neck is 
sealingly provided with a detachable cap to keep 
the contents of the syringe sterile before use. Said 
cap is preferably also provided with a bacteria fitter 
to keep the syringe sterile even during and after 
the mixing operation. Needle holder, finger grip and 
plunger rod are preferably manufactured from a 
suitable non-deformable synthetic material, the 
stoppers from a suitable resilient material, prefer- 
ably rubber of a pharmaceutical quality. 

For administering an injection it is common 
practice to find out whether the tip of an injection 
needle is present at the correct place in the pa- 
tient's tDody. i.e. whether or not in a bloodvessel. 
Therefore, the plunger is usually slightly retracted 
by means of the plunger rod, body fluid or no t>ody 
fluid, respectively, reaching the ampoule via the 
needle duct: the so-called nurse-aspiration. When 
the ampoule is manufactured from a transparent 
material, the user of the syringe can ascertain 
whether the tip of the injection needle is in a vein, 
if so desired, and whether hence the injection liquid 
will or will not be injected directly into the blood 


stream. During said nurse-aspiration the sealing 
stopper is not allowed to be retracted together with 
the plunger, because as a result of this the pas- 
sage to the ampoule could be obstaicted so that 

5 no body fluid could reach the ampoule. 

According to the invention it has now been 
found that said nurse-aspiration can take place 
without *any hindrance when three conditions are 
satisfied, namely: (1) when the shaft of the needle 

10 holder has a slightly larger inner circumference 
than the inner wall of the arnpoule. (2) when the 
rear face of the sealing stopper comprises a plural- 
ity of recesses or spacing supports provided in or 
on the circumferential edge of tiie sealing stopper, 

75 and (3) when, in case of recesses provided in the 
rear face of ttie sealing stopper, a circumferential 
groove is recessed in the backmost portion of the 
shaft of tiie needle holder adjoining the ampoule. 
As a result of tills, body fluid can t>e drawn into the 

20 ampoule with no hindrance during tiie above-de- 
scribed nurse-aspiration. . 

Since tiie needle holder shaft is slightiy wider 
ttian tiie inner wall of the ampoule, ttie sealing 
stopper cannot be drawn into tiie ampoule during 

25 nurse-aspiration and thus obstruct the parage for 
body fluid. In tiie case of spacing supports on the 
circumferential edge of tiie rear face of tiie. sealing 
stopper, tiie sealing stoppier is slightiy retracted 
during aspiration until the spacing supports bear 

30 against the front inner edge of the inner wall of tiie 
ampoule and prevent further retraction of tiie seal- 
ing stopper; body fluid can now reach tiie ampoule 
via tiie bypass means in tiie shaft and across tiie 
spacing supports. In the case of recesses in the 

35 rear face of tiie sealing stopper, said stopper is 
retracted slightiy during aspiration till against tiie 
front inner edge of the ampoule; body fluid can 
now reach the ampoule via the by-pass means in 
the shaft, the circumferential groove in tiie shaft 

40 and tiie recesses In the sealing stopper. It will be 
obvious tiiat ttiis provision can be used in all sy- 
ringes, provided they comprise a needle holder 
having a shaft which comprises a by-pass means 
for injection liquid and which, upon use of the 

45 syringe, can accomodate the sealing stopper. 

The invention will now be described in greater 
detail with reference to an emtxxjiment which is 
shown in the drawings, in which: 

Rgure 1 is a longitudinal sectional view of a 

50 syringe according to the Invention in the condition 
in which it can be transported and stored; 

Rgiires 2 and 3 are cross-sectional views 
ttirough the needle holder and ampoule respec- 
tively of the Rgure 1 syringe, taken on the lines 11-11 

55 and Ill-Ill viewed in tiie direction of the needle and 
of tiie plunger, respectively: and 
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Rgure 4 is a bottom view of the sealing 
stopper of the Figure 1 syringe, viewed in the 
direction of the injection needle. 

The syringe shown in Figure 1 comprises an 
ampoule 11. in which at one end a plunger 12 is 
provided while the other end comprises a needle 
holder 13 in the neck 14 of which an injection, 
needle 15 is connected. The injection needle is 
covered in a sterile manner by a needle guaitl 16 
which at Its front comprises an aperture with a 
bacteria filter 17. The plunger can be moved by 
means of a plunger rod 18 which is connected to 
the plunger, for example, by means of a screwed 
joint At the same end where the plunger is 
present, the ampoule comprises on its outside a 
finger grip 19 which is connected around the am- 
poule according to the so-called snap-cap princi- 
ple. The ampoule is preferably manufactured from 
glass, the finger grip preferably from a slightly 
resilient but non-deformable material, for example, 
a synthetic material. In another suitable embodi- 
ment the finger grip forms one assembly with the 
ampoule and may then be formed as a flange-like 
part of the ampoule projecting radially outwards. 

Instead of a needle guard with bacteria filter, a 
needle guard which is dosed entirely at its front 
end may alternatively be used! The use of a needle 
guard with bacteria filter is to be preferred, how- 
ever, because in this case the needle can remain 
protected in a sterile manner for a longer period of 
time, namely during mixing and de-aerating. More- 
over the syringe then may be stored an additional 
period after the mixing or making ready for use 
operation before it is actually used. 

A sealing stopper 20 is present in the part of. 
the ampoule remote from the plunger at a consid- 
erable distance from the open end of the ampoule. 
Two different liquids 21 and 22 which are kept 
separated from each other by a separating stopper 
23 are present in the ampoule between the plunger 
and the stopper. The stoppers are manufactured 
from rubt^er of a pharmaceutical quality. The am- 
poule furthermore comprises a by-pass means for 
the injection liquid In the form of a tongitudinal 
bulge 24 in the glass wall, as a result of which a 
longitudinal stot-shaped aperture is fonmed. This 
slot-shaped aperture terminates at its rear end near 
separating stopper 23. so that the injection liquids 
in the stored condition of the syringe cannot reach 
each other. 

The by-pass means in the ampoule wall may 
also be constructed differentiy. For example, tiie 
glass wall may locally be bent inwards tongltudi- 
nally. so that internally at the area of the passage a 
longitudinal ridge is formed in tiie ampoule. The 
said ridge can cause the separating stopper to be 
defomied upon contacting, so tfiat on eitiier side of 


Ihe ridge passages for the liquid are formed. Of 
course, two or more slot-shaped apertures or 
ridges may also be present. The wall of the glass 
ampoule at the area of the by-pass may also have 
5 an oval cross-section allowing liquid to pass the 
stopper in tiie passage. 

The needle holder 13 comprising a neck 14 is 
connected to the ampoule by means of a collar.25. 
A shaft 26 is present between ttie neck and tiie 

10 collar. The needle holder is preferably manufac- 
tured from a slightiy resilient material which, how- 
ever, has sufficient non-deformability. for example, 
a suitable syntiietic material, and is connected to 
the front end of the ampoule by means of a $o- 

15 called snap-cap connection. In anotiier embodi-. 
ment tfie needle holder may be connected to the 
ampoule by means of a screwed or a bayonet 
connection, or, when the ampoule also comprises a 
collar or a flange, by means of a clamping ring, 

20 Four slots 27 are recessed in the Inner wall oi the 
shaft and the rear face of the neck and the rear 
face of the neck and commtjnicate with the injec- 
tion needle. The collective cross-section of the 
slots should at least be as large as tiiat of ttie duct 

25* in tiie injection needle. The shaft of tiie needle 
holder is constructed iri such way that when the 
sealing stopper is moved forward axially. it is re- 
ceived by the shaft in a sliding manner. The Inner 
wall of tiie shaft, ttierefore. has a slightiy larger 

30 circumference tiian ttie inner wall of tfie ampoule; 
however, tfiis circumference may not be larger ttian 
the circumference of tiie sealing stopper in the 
expanded condition. The inner wall of ttie shaft Is 
slightiy longer tfian tfie lengtii of the sealing stop- 

ss per so that tiie part .28 of ttie slots adjoining, ttie 
ampoule is uncovered when the sealing stopper is 
moved in its extreme forward position to against 
ttie rear face of ttie heck of ttie needle holder. In 
order to be able for nurse-aspiration, the rear face 

40 of ttie sealing stopper comprises ttiree notches 29 
(see also figure 4) which are recessed in the cir- 
cumferential edge of ttie sealing stopper, while a 
circumferential groove 30 which communicates witti 
ttie slots 27 in ttie shaft of ttie needle holder is 

46 recessed in ttie part of ttie shaft of ttie needle 
hoWer adjoining tfie ampoule. . The operation of 
ttiese provisions upon nurse-aspiration has been 
explained already hereinbefore. 

The use of ttie syringe according to the inven- 

50 tion is described in parent application EP 
86200983.4. Nurse-aspiration may t>e carried out If 
desired, the notches 29 recessed in ttie drcum- 
ferential edge of ttie rear face of the sealing stop- 
per 20 ensuring that ttie admission of body fluid to 

55 ttie ampoule cannot be obstructed when during 
said nurse-aspiration tfie sealing stopper is slightiy 
retracted into ttie shaft of the needle holder. 
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Claims 

1 . A syringe, comprising: 

- a hoHow. substantially cylindrical ampoule which 
is open at both ends. 

- a plunger which is movable in the ampoule and 
seals said ampoule and to which a plunger rod is 
connectabte. 

- a substantially rotationally symmetrical sealing 
stopper having dimensions such that the sealing 
stopper can be provided in a sealing manner in 
said ampoule and so as to be movable in the 
ampoule. 

- If desired, a separating stopper provided in the 
ampoule in a sealing manner so as to t>e able to 
keep two different substances. If present in the 
ampoule, separated from each other prior to use of 
the syringe, 

- in case two different substances are present in 
the ampoule, an ampoule bypass means formed in 
the wall of the ampoule, which by-pass means has 
a length at least as great as that of said separating 
stopper and through which by-pass means, during 
use of the syringe, liquid behing the separating 
stopper can reach the substance in front of the 
separating stopper and can mix with said sub- 
stance or can dissolve it but which by-pass 
means, prior to use of the syringe, is sealed from 
the liquid behind said sepearing stopper by means 
of the separating stopper. 

- a finger grip or means for the connection thereof 
to the outside of the ampoule, and 

- a needle holder comprising: 

(a) a collar connected to the front end of the 
ampoule in a sealing manner, 

(b) a neck for sealingly attaching an injection nee- 
dle, optionally covered by a needle guard to keep 
the needle in a sterile condition, 

(c) a hollow, substantially cylindrical shaft disposed 
between the collar and the neck, the shaft being 
proportioned so ttiat the space bounded by the 
inner wall of the shaft and the rear face of the neck 
has a slightly larger circumference than the inner 
wall of the ampoule and is at least longer than the 
sealing stopper, and 

(d) a needle holder by-pass means in the inner wall 
of the shaft through which injection liquid behind 
the sealing stopper can reach the injection needle 
when, upon using the syringe, the sealing stopper 

. is moved forward into the shaft of the needle 
holder, 

said syringe being characterized in that 
• the rear face of the sealing stopper comprises a 
plurality of recesses which are provided in the 
circumferential edge of the sealing stopper, and 

- a circumferential groove is recessed in the t>ack- 
most pdrtion of the shaft of the needle holder 
adjoining the ampoule. 


2. a syringe, comprising: 

• a hollow, substantially cylindrical ampoule which 
is open at both ends. 

• a plunger which is movable in tiie ampoule and 
s seals said ampoule arid to which a plunger rod is 

connectable. 

- a substantially rotationally symmetrical sealing 
stopper having dimensions such that the sealing 
stopper can be provkJed in a sealing manner in 

to said ampoule and so as to be movable In the 
ampoule. 

- if desired, a separating stopper provided in ttie 
ampoule in a sealing manner so as to be able to 
keep two different substances, if present in tiie 

IS ampoule, separated from each other prior to use of 
the syringe. 

- in case two different substances are present in 
the ampoule, an ampoule by-pass means formed In 
tiie wall of tiie ampoule, which by-pass means has 

20 a length at least as great as that of said separating 
stopper and through which by-pass means, during 
use of tfie syringe, liquid behing the separating 
stopper can reach ttie substance in front of tiie 
separating stopper and can mix witii said sub* 

25 stance or can dissolve it. but which by-pass 
means, prior to use of the syringe, is sealed from 
the liquid behind said sepearing stopper by means 
of the separating stopper. 

- a finger grip or means for the connection thereof 
00 to the outside of the ampoule, and 

- a needle holder comprising: 

(a) a collar connected to the front end of ttie 
ampoule in a sealing manner, 

(b) a neck for sealingly attaching an injection nee- 
35 die. optionally covered by a needle guard to keep 

tiie needle in a sterile condition, 

(c) a hollow, substantially cylindrical shaft disposed 
between tiie collar and ttie neck, tiie shaft being 
proportioned so tiiat tiie space bounded by tiie 

40 inner wall of tiie shaft and the rear face of ttie neck 
has a slightly larger circumference ttian the Inner 
wail of tiie ampoule and is at least longer tiian ttie 
sealing stopper, and 

<d) a needle holder by-pass means in the inner wall 
45 of tiie shaft through which injection liquid behind 
the sealing stopper can reach the injection needle 
when, upon using tiie syringe, the sealing stopper 
is moved fonward into ttie shaft of ttie needle 
holder. 

so said syringe being characterized in ttiat 

- the rear face of the sealing stopper comprises a 
plurality of spacing supports which are provided on 
tiie drcumferential edge of ttie sealing stopper. 

55 
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0 Syringe. 


@ The invention relates to a syringe comprising an 
ampoule (11) having a plunger (12) and a sealing 
stopper (20). and a needle holder (13) comprising a 
collar, a neck (14) for an injection needle (15), a 
shaft (26) between the collar (25) and the neck (U) 
and a by-pass means in the inner wall of the shaft 
(26). the rear face of the sealing stopper (20) com- 
prising a plurality of recesses (29) or spacing sup- 
ports virhich are provided in or on the circumferential 
edge of the sealing stopper (20). 
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Description 

This patent application is a divisional application 
of copending European patent application 
86200983.4 (EP-A-0207544). 

The invention relates to a syringe, comprising: 

-a hollow, substantially cylindrical ampoule 

which Is open at both ends, 

- a plunger which is movable in the ampoule and 
seals said ampoule and to which a plunger rod Is 
connectabie. 

- a substantially rotationally symmetrical sealing 
stopper having dimensions such that the sealing 
stopper can be provided in a sealing manner In 
said ampoule and so as to be movable In the anrv 
poule, 

- a finger grip or means for the connection thereof 
to the outside of the ampoule, and 

- a needle holder comprising: 

(a) a collar connected to the front end of the 
ampoule in a sealing manner, 

(b) a neck for sealingly attaching an Injection 
needle, optionally covered by a needle guard 
to keep the needle in a sterile condition, 

(c) a hollow, substantially cylindrical shaft dis- 
posed between the collar and the neck, the 
shaft being proportioned so that the space 
bounded by the inner wall of the shaft and the 
rear face of the neck has a slightly larger cir- 
cumference than the Inner wall of the ampoule 
and is at least longer than the sealing stopper, 
and 

(d) a needle holder by-pass means in the inner 
wall of the shaft through which injection liquid 
behind the sealing stopper can reach the in- 
jection needle when, upon using the syringe, 
the sealing stopper is moved forward Into the 
shaft of the needle holder. 

Syringes, intended for the sequential injection of 
two or more different injection liquids which may not 
be in contact with each other for a longer period of 
time, are known from United States Patent Specifica- 
tions 4,439.184 and 4,496,344. and are the subject of 
the European patent application 86200983.4 (EP-A- 
0207544), mentioned before. 

The by-pass means for the injection liquid in the 
shaft of the needle holder may be constructed in va- 
rious manners, for example, as described in the 
above-mentioned United States Patent Specification 
4,496,344. At least one slot is preferably recessed in 
the inner wall of the shaft of the needle holder which 
extends in the longitudinal direction of the shaft over 
a length which is slightly larger than the length of the 
sealing stopper and which adjoins at least one slot, ra- 
dially recessed In the rear face of the neck and conv 
municating with the rear aperture of the needle. In an- 
other preferred embodiment the inner wall of the shaft 
of the needle holder comprises at least one Inwardly 


projecting ridge which extends in the longitudinal di- 
rection of the shaft over a length which is slightly larg- 
er than the length of the sealing stopper, and the front 
face of the sealing stopper or the rear face of the neck 
5 of the needle holder comprises a few spacing sup- 
ports, so that during use of the syringe the sealing 
stopper is deformed by contact with the ridge or ridg- 
es, a passage being formed for the injection liquid be- 
hind the sealing stopper allowing the injection liquid to 
10 reach the injection needle past the said stopper. In this 
latter preferred embodiment the spacing supports, if 
they are provided on the rear face of the neck of the 
needle holder, constitute preferably one or more ridg- 
es which extend(s) radially on said rear face as a cen- 
ts tinuation of the ridge or ridges on the inner wall of the 
shaft In again another preferred embodiment the in- 
ner wall of the shaft of the needle holder has a circular 
or oval cross-section and the front face of the sealing 
stopper or the rear face of the neck of the needle hold- 
20 er comprises a few spacing supports, the space 
bounded by the inner wall of the shaft and the rear 
face of the neck of the needle holder or the spacing 
supports on the said rear face, respectively, having a 
larger circumference than the expanded sealing stop- 
25 per and being slightly longer than the sealing stopper 
or the sealing stopper including the spacing supports, 
respectively. In this way the sealing stopper, in its fore- 
most position within the shaft of the needle holder, 
can fill the said space substantially entirely, but an 
30 opening remains around said stopper. In still another 
embodiment the by-pass means for the injection liquid 
In the shaft of the needle holder may be constructed 
as described in netherlands Patent Application 
8500341. In this embodiment the by-pass means is 
35 constructed as a duct recessed in the side wall of the 
shaft and adjoining the needle holder neck on the out- 
side of the front end wall of the shaft, an aperture be- 
ing recessed in the front end of the shaft. When using 
the syringe, air present in front of the sealing stopper 
40 can escape through said aperture so that the injection 
can be administered directly without de-aerating the 
syringe, the so-called **piqure-directe" method. 

For administering an injection it is common prac- 
tice to find out whether the tip of an Injection needle 
45 is present at the correct place in the patient's body, i.e. 
whether or not in a bloodvessel. Therefore, the plung- 
er is usually slightly retracted by means of the plunger 
rod, body fluid or no body fluid, respectively, reaching 
the ampoule via the needle duct: the so-called nurse- 
so aspiration. When the ampoule Is manufactured from 
a transparent material, the user of the syringe can as- 
certain whether the tip of the Injection needle is in a 
vein, if so desired, and whether hence the injection liq- 
uid will or will not be injected directly into the blood 
55 stream. During said nurse-aspiretlon the sealing stop- 
per is not allowed to be retracted together with the 
plunger, because as a result of this the passage to the 
ampoule could be obstructed so that no body fluid 
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could reach the ampoule. 

According to the invention it has now been found 
that said nurse-aspiration can take place without any 
hindrance when three conditions are satisfied, name- 
ly: (1) when the shaft ofthe needle holder has a slight- s 
ly larger inner circumference than the inner wall of the 
ampoule, (2) when the rearfaceof the sealing stopper 
comprises a plurality of recesses provided in the cir- 
cumferential edge of the sealing stopper, and (3) 
when, a circumferential groove, communicating with io 
the needle holder by-pass means, is recessed in the 
backmost portk)n of the shaft of the needle holder ad- 
joining the ampoule. As a result of this, during nurse 
aspiration, when the sealing stopper is positioned with 
its rear edge bearing against the front end of the am- is 
poule, the recesses communicate with the circumfer- 
ential groove, and body fluid can be drawn into the 
ampoule with no hindrance during the above- 
described nurse-aspiration. 

Alternatively, instead of the recesses a plurality of 20 
spacing supports are provided, which extend back- 
wards and are provided on the circumferential edge of 
the rear face of the sealing stopper, to permit the 
above nurse-aspiration. Such spacing supports are 
provided in a mutually spaced position and so proper- 25 
tioned, that during nurse aspiration, when the spacing 
supports bear against the front end of the ampoule, 
body fluid can pass the sealing stopper backwards 
through the needle holder bypass means and the 
spaces between said supports mutually. 30 

Since the needle holder shaft is slightly wider 
than the inner wall of the ampoule, the sealing stopper 
cannot be drawn into the ampoule during nurse- 
aspiratk)n and thus cannot obstruct the passage for 
body fluid. In the case of spacing supports on the cir- 3S 
cumferential edge of the rear face of the sealing stop- 
per, the sealing stopper is slightly retracted during as- 
piration until the spacing supports bear against the 
front inner edge of the inner wall of the ampoule and 
prevent further retraction of the sealing stopper; body 40 
fluid can now reach the ampoule via the bypass 
means in the shaft and across the spacing supports. 
In the case of recesses in the rear face of the sealing 
stopper, said stopper is retracted slightly during aspir- 
ation till against the front inner edge of the ampoule; 45 
body fluid can now reach the ampoule via the by-pass 
means in the shaft, the circumferential groove in the 
shaft and the recesses in the sealing stopper. 

It will be obvious that the above provision can be 
used in all syringes provided they comprise a needle so 
holder having a shaft which comprises a by-pass 
means for injection liquid and which, upon use of the 
syringe, can accomodate the sealing stopper. The 
present invention therefore also relates to a syringe 
for accommodating two different substances, said 55 
syringe comprising 

- a separating stopper disposed in the ampoule in 

a sealing manner so as to keep two different sub- 


stances separated from each other prior to use of 
the syringe, and 

- an ampoule by- pass means formed in the wall 
of the ampoule, which by-pass means has a 
length slightly exceeding the length of the sepa- 
rating stopper and which by-pass means permits, 
during use of the syringe, liquid behind the sepa- 
rating stopper to reach the substance in front of 
the separating stopper and to mix with said sub- 
stance or to dissolve it, but which ampoule by- 
pass means, prior to use of the syringe, is sealed 
from the liquid behind said separating stopper by 
means of said stopper. 

In case the syringe of the invention is intended for 
separate storage of two different substances, such a 
syringe may accomodate two injection liquids. How- 
ever, the use is not restricted hereto. The same syr- 
inge can also be used equally successfully to accom- 
modate a solid medicament in the space between the 
sealing stopper and the separating stopper and a dilu- 
ent or solvent therefor in the space behind the sepa- 
rating stopper. Such a syringe provides a great extent 
of flexibility so that the syringe can be used without 
any adapting means both for accommodating two or 
more different injection liquids and for accommodat- 
ing a solid medicament and a solvent or diluent for 
said medicament. In particular for this application the 
use of a needle guard with bacteriafilter offers the ad- 
vantage, that during the operation of dissolving the 
solid medicament in the solvent the syringe remains 
sterile, because the needle guard does not need to be 
removed beforehand. Such a two-chamber syringe 
can be filled very simply by first providing the sealing 
stopper and then providing, in a vertical position, suc- 
cessively the first injection liquid, the separating stop- 
per, the second Injection liquid, and finally the plung- 
er. Of course, the reverse sequence Is equally possi- 
ble. After providing the needle holder comprising or 
not comprising an injection needle, preferably cov- 
ered by a needle guard, and the finger grip, the syr- 
inge is ready for delivery to the customer. This filling 
procedure presents the opportunity to accommodate 
without any problems a freeze-dried medicament in 
the front compartment and a solvent or diluent for said 
medicament in the rear compartment. 

The by-pass means in the wall of the ampoule 
may be constructed in various manners. The ampoule 
may be made of glass or of a suitable synthetic ma- 
terial; in the latter case the ampoule may be manufac- 
tured, for example, by injection moulding. When the 
ampoule is made of synthetic material the by-pass 
means in the wall of the ampoule preferably consists 
of at least one groove recessed in the inner wall of the 
ampoule and extending in the longitudinal direction of 
the ampoule over a length which is slightly larger than 
the length of the separating stopper of the collective 
separating stoppers. In another preferred embodi- 
ment the inner wall of the ampoule at the area of the 
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by-pass comprises at least one ridge which extends 
in the longitudinal direction of the anipoule over a 
length which is slightly larger than the length of the 
separating stopper or the collective separating stop- 
pers, so that the separating stopper or stoppers, dur- 5 
Ing use of the syringe, is/are deformed by contact with 
the ridge or ridges, a passage for the liquid behind the 
separating stopper of stoppers being formed through 
which the liquid can pass said stopper or stoppers. 
Such by-pass means may also be made in a glass am- io 
poule wall, but synthetic materials are better suited for 
this purpose. Aglass ampoule is by far to be preferred 
to a synthetic material ampoule because no diffusion 
of air oxygen to the substances accommodated in the 
ampoule can occur through the glass wail so that ox- is 
idative decomposition of the said substances is avoid- 
ed. Moreover, synthetic materials are generally less 
suitable than glass to store therein for a longer period 
of time liquids destined for injection, because synthet- 
ic materials can contaminate the liquids or can ad- 20 
versely influence the stability of the said liquids. In a 
glass ampoule, the wall of the ampoule can most sim- 
ply be provided with a by-pass means by deforming 
the wall of the ampoule at the area of the by-pass over 
a lenth which is slightly larger than the length of the 25 
separating stopper or collective separating stoppers, 
so that, upon use of the syringe, the liquid behind the 
separating stopper or stoppers can pass said stopper 
or stoppers at the area of the deformation. Such a de- 
formation of the ampoule wall may be in the form as 30 
shown in the United States Patent Specification 
2.717.601 . For example, the local deformation of the 
ampoule wall consists preferably of at least one out- 
wardly projecting longitudinal bulge of the ampoule 
wall, so that upon use of the syringe, the liquid behind 35 
the separating stopper or stoppers can reach the sub- 
stance in front of the separating stoppers or front sep- 
arating stopper, or of at least one inwardly projecting 
longitudinal bulge of the ampoule wall so that, upon 
use of the syringe, the separating stopper or stoppers 40 
is/are deformed by contact with the inwanily project- 
ing bulge or bulges, a passage for the liquid behind 
the separating stopper or stoppers being formed al- 
lowing the liquid to reach the substance in front of the 
separating stopper or front separating stopper past 45 
said stopper or stoppers. The ampoule wall may also 
be deformed locally in such way that the ampoule has 
an oval cross-section at that area so that, upon use 
of the syringe, the liquid behind the separating stop- 
per or stoppers can reach the substance in front of the 50 
separating stopper or front separating stopper. 

A local deformation of the wall of the ampoule in 
the form of one or more outwardly projecting longitu- 
dinal bulges is generally considered to be the best 
suitable solution for a by-pass means in the glass am- 55 
poule wall, because it can be very simply provided in 
an ampoule wall and. upon use of the syringe, forms 
a reliable passage for the liquid. The needle hdder 


provided with a collar ensures, together with the fin- 
ger grip, that such a bulge or such bulges in the glass 
ampoule wall is/are protected from damage or frac- 
ture. For example, when the syringe is dropped on a 
table or on the floor, it will now in most of the cases 
land on the needle holder collar and finger grip pro- 
jecting beyond the ampoule wall, so that the bulge in 
the ampoule wall cannot contact the table or the floor. 
Moreover, packaging such syringes is easier, and dur- 
ing transport of the packaged syringes fractures will 
less easily occur due to the protecting influence of the 
needle holder collar and the finger grip. A syringe 
without a needle holder, as described in the United 
States Patent Specification 2.717,601 mentioned 
hereinbefore lacks such a protection of the by- pass 
means in the glass wall of the ampoule. It will be ob- 
vious that the invention relates more In particular to 
pre-fillable or pre-filled syringes, i.e. syringes which 
can be filled by the customer or supplier ample time 
before use. 

The components of the syringe, such as am- 
poule, needle guard, finger grip and plunger rod, can 
be connected in the usual manner, for example, by 
means of a screwed joint, bayonet or snap-cap con- 
nection. The Injection needle is preferably covered by 
a needle guard to keep the needle in a sterile condi- 
tion. In case the injection needle is supplied separate- 
ly, the needle holder neck is preferably constructed 
externally as a cone, for example, a Luercone or Luer 
lock cone, around which the needle comprising a nee- 
dle sleeve can be connected in a fitting manner. Usu- 
ally said neck is sealingly provided with a detachable 
cap to keep the contents of the syringe sterile before 
use. Said cap is preferably also provided with a bac- 
teria filter to keep the syringe sterile even during and 
after the mixing operation. Needle holder, finger grip 
and plunger rod are preferably manufactured from a 
suitable non-deformable synthetic material, the stop- 
pers from a suitable resilient material, preferably rub- 
ber of a pharmaceutical quality. 

The invention will now be described in greater de- 
tail with reference to an embodiment which is shown 
in the drawings, in which: 

Figure 1 is a longitudinal sectional view of a syr- 
inge according to the invention in the condition in 
which it can be transported and stored; 
Figures 2 and 3 are cross-sectional views through 
the needle holder and ampoule respectively of 
the Figure 1 syringe, taken on the lines ll-li and 
111-111 viewed In the direction of the needle and of 
the plunger, respectively; and 
Figure 4 is a bottom view of the sealing stopper 
of the Figure 1 syringe, viewed in the direction of 
the injection needle. 

The syringe shown in Figure 1 comprises an am- 
poule 11 , in which at one end a plunger 12 is provided 
while the other end comprises a needle holder 13 in 
the neck 14 of which an injection needle 15 is connect- 
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ed. The injection needle is covered in a sterile manner 
by a needle guard 16 which at its front comprises an 
aperture with a bacteria filter 17. The plunger can be 
moved by means of a plunger rod 18 which is connect- 
ed to the plunger, for example, by means of a screwed 
joint. At the same end where the plunger is present, 
the ampoule comprises on its outside a finger grip 19 * 
which is connected around the ampoule according to 
the so-called snap-cap principle. The ampoule is pre- 
ferably manufactured from glass, the finger grip pre- 
ferably from a slightly resilient but non-deformable 
material, for example, a synthetic material. In another 
suitable embodiment the finger grip forms one as- 
sembly with the ampoule and may then be formed as 
a flange-like part of the ampoule projecting radially 
outwards. 

Instead of a needle guard with bacteria filter, a 
needle guard which is closed entirely at its front end 
may alternatively be used. The use of a needle guard 
with bacteria filter is to be preferred, however, be- 
cause in this case the needle can remain protected in 
a sterile manner for a longer period of time, namely 
during mixing and de-aerating. Moreover the syringe 
then may be stored an additional period after the mix- 
ing or making ready for use operation before it Is ac- 
tually used. 

A sealing stopper 20 is present in the part of the 
ampoule remote from the plunger at a considerable 
distance from the open end of the ampoule. Two dif- 
ferent liquids 21 and 22 which are kept separated from 
each other by a separating stopper 23 are present in 
the ampoule between the plunger and the stopper. 
The stoppers are manufactured from rubberof a phar- 
maceutical quality. The ampoule furthermore com- 
prises a by-pass means for the Injection liquid in the 
form of a longitudinal bulge 24 in the glass wall, as a 
result of which a longitudinal slot-shaped aperture is 
formed. This slot-shaped aperture terminates at its 
rear end near separating stopper 23, so that the Injec- 
tion liquids In the stored condition of the syringe can- 
not reach each other. 

The by-pass means in the ampoule wall may also 
be constructed differently. For example, the glass 
wall may locally be bent inwards longitudinally, so that 
internally at the area of the passage a longitudinal 
ridge is formed in the ampoule. The said ridge can 
cause the separating stopper to be deformed upon 
contacting.so that on either side of the ridge passages 
for the liquid are formed. Of course, two or more slot- 
shaped apertures or ridges may also be present. The 
wall of the glass ampoule at the area of the by-pass 
may also have an oval cross-section allowing liquid to 
pass the stopper in the passage. 

The needle holder 13 comprising a neck 14 is 
connected to the ampoule by means of a collar 25. A 
shaft 26 is present between the neck and the collar. 
The needle holder is preferably manufactured from a 
slightly resilient material which, however, has suffi- 


cient non-deformability, for example, a suitable syn- 
thetic material, and Is connected to the front end of the 
ampoule by means of a so-called snap-cap connec- 
tion. In another embodimentthe needle holder may be 
5 connected to the ampoule by means of a screwed or 
a bayonet connection, or, when the ampoule also 
comprises a collar or a flange, by means of a clamp- 
ing ring. Four slots 27 are recessed in the inner wall 
of the shaft and the rear face of the neck and commu- 
te nicate with the injection needle. The collective cross- 
section of the slots should at least be as large as that 
of the duct In the injection needle. The shaft of the 
needle holder is constructed in such way that when 
the sealing stopper is moved forward axially. it is re- 
ts ceived by the shaft in a sliding manner. The inner wall 
of the shaft, therefore, has a slightly larger circumfer- 
ence than the inner wall of the ampoule; however, this 
circumference may not be larger than the circumfer- 
ence of the sealing stopper in the expanded condition. 
20 The inner wall of the shaft is slightly longer than the 
length of the sealing stopper so that the part 28 of the 
slots adjoining the ampoule is uncovered when the 
sealing stopper is moved in its extreme forward pos- 
ition to against the rear face of the neck of the needle 
25 holder. 

In order to be able for nurse-aspiration, the rear 
face of the sealing stopper comprises three notches 
29 (see also figure 4) which are recessed in the cir- 
cumferential edge of the sealing stopper, while a cir- 
30 cumferential groove 30 which communicates with the 
slots 27 in the shaft of the needle holder is recessed 
in the part of the shaft of the needle holder adjoining 
the ampoule. The operation of these provisions upon 
nurse-aspiration has been explained already herein- 
35 before. 

The use of the syringe according to the invention 
Is described In parent application EP-A-0207544 
(86200983.4). Nurse-aspiration may be carried out. if 
desired, the notches 29 recessed in the circumferen- 
40 tial edge of the rear face of the sealing stopper 20 en- 
suring that the admission of body fluid to the ampoule 
cannot be obstructed when during said nurse- 
aspiration the seating stopper is slightly retracted Into 
the shaft of the needle holder. 

45 

Claims 

1. A syringe, comprising: 

50 - a hollow, substantially cylindrical ampoule 

(11 ) which is open at both ends. 
- a plunger (12) which is movable in the anv 
poule and seals said ampoule and to which a 
plunger rod (18) is connectable, 

55 - a substantially rotationally symmetrical seal- 

ing stopper (20) having such dimensions that 
the sealing stopper can be provided in a seal- 
ing manner In said ampoule and so as to be 
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movable in the ampoule, 

- a finger grip (1 9) or means for the connection 
thereof to the outside of the ampoule, and 

- a needle holder (13) comprising: 

(a) a collar (25) connected to the front end 5 
of the ampoule in a sealing manner, 

(b) a neck (14) for seaiingly attaching an in- 
jection needle (15), optionally covered by 
a needle guard (16) to keep the needle In 

a sterile condition, io 

(c) a hollow, substantially cylindrical shaft 
(26) disposed between the collar and the 
neck, the shaft being proportioned so that 
the space bounded by the inner wall of the 
shaft and the rear face of the neck has a is 
slightly larger circumference than the inner 
wall of the ampoule and is at least longer 
than the sealing stopper, and 

(d) a needle holder by-pass means (27) in 

the inner wall of the shaf tthrough which in- 20 
jection liquid (21, 22) behind the sealing 
stopper can reach the Injection needle 
when, upon using the syringe, the sealing 
stopper is moved forward into the shaft of 
the needle holder, 25 
said syringe being characterized in that 

- the rear face of the sealing stopper (20) com- 
prises a plurality of recesses (29) which are 
provided in the circumferential edge of the 
sealing stopper, and 30 

- a circumferential groove (30), communicat- 
ing with the needle holder by-pass means 
(27), is recessed in the backmost portion of 
the shaft of the needle holder adjoining the 
ampoule, 35 

so that during nurse aspiration, when the sealing 
stopper Is positioned with its rear edge bearing 
against the front end of the ampoule, the recess- 
es (29) communicate with the circumferential 
groove (30). 40 

A syringe, comprising: 

- a hollow, substantially cylindrical ampoule 
(11) which is open at both ends, 

- a plunger (12) which is movable in the am- 45 
poule and seals said ampoule and to which a 
plunger rod (18) is connectable, 

- a substantially rotationally symmetrical seal- 
ing stopper (20) having such dimensions that 

the sealing stopper can be provided in a seal- so 
Ing manner in said ampoule and so as to be 
movable in the ampoule, 

- a finger grip (1 9) or means for the connection 
thereof to the outside of the ampoule, and 

- a needle holder (13) comprising: 55 

(a) a collar (25) connected to the front end 
of the ampoule in a sealing manner, 

(b) a neck (14) for seaiingly attaching an in- 


jection needle (15), optionally covered by 
a needle guard (16) to keep the needle in 
a sterile condition, 

(c) a hollow, substantially cylindrical shaft 
(26) disposed between the collar and the 
neck, the shaft being proportioned so that 
the space bounded by the inner wall of the 
shaft and the rear face of the neck has a 
slightly larger circumference than the inner 
wall of the ampoule and is at least longer 
than the sealing stopper, and 

(d) a needle holder by-pass means (27) in 
the inner wall of the shaft through which in- 
jection liquid (21, 22) behind the sealing 
stopper can reach the injection needle 
when, upon using the syringe, the sealing 
stopper Is moved forward Into the shaft of 
the needle holder, 

said syringe being characterized in that the rear 
face of the sealing stopper comprises a plurality 
of spacing supports, which extend backwards 
and are provided on the circumferential edge of 
the sealing stopper in a mutually spaced position, 
and which are so proportioned, that during nurse 
aspiration, when the spacing supports bear 
against the front end of the ampoule, body fluid 
can pass the seating stopper backwards through 
the needle holder bypass means and the spaces 
between said supports mutually. 

3. A syringe according to Claim 1 or 2 for accommo- 
dating two different substances, said syringe 
comprising: 

- a separating stopper (23) disposed in the 
ampoule (11) in a sealing manner so as to 
keep said different substances (21, 22) sepa- 
rated from each other prior to use of the syr- 
inge, and 

- an ampoule by-pass means (24) formed in 
the wall of the ampoule, which by-pass means 
has a length slightly exceeding the length of 
the separating stopper (23) and which by- 
pass means permits, during use of the syr- 
inge, liquid (22) behind the separating stopper 
to reach the substance (21) in front of the sep- 
arating stopper and to mix with said substance 
or to dissolve It, but which ampoule by-pass 
means, prior to use of the syringe, is sealed 
from the liquid behind said separating stopper 
by means of said stopper. 


Patentanspruche 

1. Spritze mit: 

- einer hohlen, im wesentlichen zylindrischen 
Ampulle (11), die an beiden Enden offen ist, 

- einem Kolben (12), der in der Ampulle be- 
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wegbar ist und die Ampulle dicht absch!ie&t, 
und mit dem eine Kolbenstange (18) verbind- 
bar Ist. 

- einem im wesentiichen rotationssyminetri- 
schen Dichtstopfen (20) mit derarligen Ab- 5 
messungen, da& er dichtend in der Ampulie 
vorgesehen werden kann und in der Ampulle 
bewegbar ist, 

- einem Fingergriff (19) oder Mittein zu des- 

sen Verbindung mit der Au&enseite der Anv io 
pulle, und 

- einem Nadelhalter (13), welcher 

(a) einen Kragen (25), der mit dem vorde- 
ren Ende der Ampulle dicht verbunden ist, 

(b) einen Hals (14) zum dichten Befestlgen is 
einer Injektionsnadel (15), gegebenenfails 
unter Abdeckung durch einen Nadelschutz 
(16), um die Nadel in sterilem Zustand zu 
halten, 

(c) einen hohlen, im wesentiichen zylindri- 20 
schen Schaft (26). der zwischen dem Kra- 
gen und dem Hals angeordnet ist. wobei 

der Schaft so bemessen ist, dali der von 
der Innenwand des Schaftes und der 
Ruckseite des Halses begrenzte Raum ei- 25 
nen etwas grd&eren Umfang als die Innen- 
wand der Ampulle hat und zumlndest lan- 
ger als der Dichtstopfen ist, und 

(d) eine Nadelhalter-BypaBeinrichtung 

(27) In der Innenwand des Schaftes auf- 30 
weist. durch die Injektionsflussigkeit (21. 
22) hinterdem Dichtstopfen die Injekttons- 
nadel erreichen kann, wenn bel Gebrauch 
der Spritze der Dichtstopfen nach vorne in 
den Schaft des Nadelhaiters bewegt wind, 35 
welche Spritze dadurch gekennzeichnet 
ist, daH 

- die Ruckseite des DIchtstopfens (20) eine 
l\^ehrzahl von Ausnehmungen (29) aufweist, 

die im Umfangsrand des DIchtstopfens vorge- 40 
sehen slnd, und 

- eine Umfangsnut (30), die mit der Nadelhal- 
ter-BypaReinrichtung (27) in Verbindung 
steht, im hintersten Abschnitt des Schaftes 

des Nadelhaiters ausgenommen ist, der an 45 
die Ampulle anschliefit, so da& wahrend eines 
Aufzieh-Ansaugens, wenn der Dichtstopfen 
in einer Position mit selnem hinteren Rand in 
Aniage am vorderen Ende der Ampulle vor- 
liegt, die Ausnehmungen (29) mit der Um- so 
fangsnut (30) in Verbindung stehen. 

Spritze mit: 

- einer hohlen, im wesentiichen zylindrischen 
Ampulle (11), die an beiden Enden of fen ist, 55 

- einem Kolben (12). der in der Ampulle be- 
wegbar ist und die Ampulle dicht abschlie&t, 
und mit dem eine Kolbenstange (18) verbind- 


bar ist. 

- einem im wesentiichen rotationssymmetri- 
schen Dichtstopfen (20) mit derartigen Ab- 
messungen. daH er dichtend in der Ampulle 
vorgesehen werden kann und In der Ampulle 
bewegbar ist, 

- einem Fingergriff (19) oder Mittein zu des- 
sen Verbindung mit der Au&enseite der Am- 
pulle, und 

- einem Nadelhalter (13), welchen 

(a) einen Kragen (25), der mit dem vorde- 
ren Ende der Ampulle dicht verbunden ist. 

(b) einen Hals (14) zum dichten Befestigen 
einer Injektionsnadel (15), gegebenenfails 
unter Abdeckung durch einen Nadelschutz 
(16), um die Nadel in sterilem Zustand zu 
halten, 

(c) einen hohlen, im wesentiichen zylindri- 
schen Schaft (26), der zwischen dem Kra- 
gen und dem Hals angeordnet ist, wobei 
der Schaft so bemessen ist, da& der von 
der Innenwand des Schaftes und der 
Ruckseite des Halses begrenzte Raum ei- 
nen etwas gro&eren Umfang als die innen- 
wand der Ampulle hat und zumlndest lin- 
ger als der Dichtstopfen ist, und 

(d) eine Nadelhalter-Bypa&einrichtung 
(27) in der Innenwand des Schaftes auf- 
weist, durch die Injektionsflussigkeit (21, 
22) hinterdem Dichtstopfen die Injektions- 
nadel erreichen kann, wenn bei Gebrauch 
der Spritze der Dichtstopfen nach vorne in 
den Schaft des Nadelhaiters bewegt wird, 

welche Spritze dadurch gekennzeichnet ist, dad 
die Ruckseite des DIchtstopfens eine Mehrzahl 
von Distanzhaltern aufweist, die sich nach hinten 
erstrecken und am Umfangsrand des DIchtstop- 
fens in gegenseitig beabstandeter Position vor- 
gesehen slnd, und die so bemessen slnd, dad 
wahrend eines Auf zleh-Ansaugens , wenn die Di- 
stanzhaitergegen das vordere Ende der Ampulle 
aniiegen, Kdrperf lussigkeit am Dichtstopfen vor- 
bel nach hinten durch die Nadel halter-Bypalieln- 
richtung und die Raume zwischen den jeweiligen 
Haltern stromen kann. 

3. Spritze nach Anspruch 1 oder 2, zur Aufnahme 
von zwel verschledenen Substanzen, wobei die 

Spritze: 

- einen Trennstopfen (23), der in der Ampulle 
(11) dichtend angeordnet ist. um die verschle- 
denen Substanzen (21. 22) vor dem Ge- 
brauch der Spritze voneinander getrennt zu 
halten, und 

- eine Ampulle n-Bypaaelnrichtung (24) auf- 
weist, die in der Wand der Ampulle geformt ist, 
welche Bypadeinrichtung eine Ldnge hat. die 
etwas groQer als jene des Trennstopfens (23) 
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ist, und durch welche Bypa&einrichtung wah- 
rend des Gebrauchs der Spritze Flussigkeit 
(22) hinter dem Trennstopfen die Substanz 
(21) vor dem Trennstopfen erreichen und sich 
mit der Substanz mischen Oder sie losen 
kann. welche AmpulIen-BypaBeinrichlung je- 
doch vor dem Gebrauch der Spritze von der 
Flussigkeit, die hinter dem Trennstopfen vor- 
handen ist, mit Hilfe des Trennstopfens abge- 
dichtet ist. 
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Revendicatlons 

1. Une seringue, comprenant: is 

• un corps creux, sensiblement cylindrique 
(11), ouvert aux deux extr§mit6s, 

- un piston plongeur (12) mobile dans le corps 
de seringue et assurant r6tanch6it6 dudit 
corps, sur lequel peut Stre f ix6 une tige de pis- 20 
ton (18), 

• un bouchon obturateur, montS d rotation 
sensiblement sym6trique (20), dimensionn6 
de telle sorte que le bouchon obturateur peut 

Stre mont^ de fagon ^tanche dans ledit corps, 25 
et de fa9on mobile dans le corps. 

- des moyens de prise pour les doigts (19) ou 
des moyens pour les fixer k I'ext^rieur du 
corps, et 

- un porte-aiguille (1 3), comprenant: 30 

(a) un collet (25), f 1x6 sur I*extr6mit6 avant 
du corps de seringue de fagon §tanche, 

(b) un cone (14) pour le montage de fagon 
6tanche d'une aiguille d'injection (15), 
6ventuellement recouverte d*un capuchon 35 
d'aiguille {16) pour maintenir i'aiguille k 
r^tat sterile, 

(c) un embout creux, sensiblement cylin- 
drique (26), dispos6 entre le collet et le 
c6ne, Tembout 6tant dimenslonnS de ma- 40 
ni^re que la circonf^rence de I'espace d^- 

f ini par la parol intSrieure de I'embout et la 
face arri6re du c6ne soit I6g6rement sup6- 
rieure k la parol int^rieure du corps de se- 
ringue et que sa longueur soit au moins 45 
6gale d celle du bouchon obturateur, et 

(d) des moyens de bypass ou de derivation 
de porte-aiguille (27) m6nag6s dans la pa- 
rol int^rieure de Tembout, k travers les- 
quels le liquide d'injection (21 , 22) se trou- so 
vant derri^re le bouchon obturateur, peut 
parvenir k raiguilie d'injection lorsque le 
bouchon obturateur est avanc6 dans Tenv 
bout de porte-aiguille lors de rutilisation 

de la seringue, 55 
ladite seringue ^tant caract6ris6e en ce que 

- la face arridre du bouchon obturateur (20) 
comprend une plurality de cavitSs (29) m6na- 


g6es dans le bord circonf^rentiel du bouchon 
obturateur, et 

- qu'une rainure circonf6rentlelle (30). 
communiquant avec les moyens de bypass de 
porte-aiguille (27) est mSnagSe dans la partie 
arri6re de I'embout de porte-aiguille adjacen- 
te au corps de seringue, 

de mani^re que lors d'une manoeuvre d'aspi- 
ration ou de pompage effectu^e par I'inf irml^ 
re, lorsque le bouchon obturateur est dispose 
de mani^re que son bord arri^re porte centre 
rextr6mit6 avant du corps de seringue. les ca- 
vit6s (29) communlquent avec la rainure cir- 
conf6rentielle (30). 

Une seringue, comprenant: 

- un corps de seringue creux, sensiblement 
cylindrique (11), ouvert aux deux extr^mitSs, 

- un piston plongeur (12) mobile dans le corps 
de seringue et assurant r^tanch^it^ dudit 
corps auquel peut etre f ix6e une tige de piston 
(18). 

• un bouchon obturateur, montS k rotation 
sensiblement sym^trique (20), dimensionn^ 
de telle sorte que ledit bouchon obturateur 
peut Stre mont^ de fagon 6tanche dans ledit 
corps de seringue, et de fagon mobile dans le 
corps, 

- des moyens de prise pour les doigts (19) ou 
des moyens pour les fixer k I'ext^rieur du 
corps, et 

- un porte-aiguille (13), comprenant: 

(a) un collet (25), f ix6 sur rextr6mit6 avant 
du corps de fagon 6tanche, 

(b) un cdne (14) pour le montage de fagon 
etanche d*une aiguille d'injection (15), 
6ventue!lement recouvert d'un capuchon 
d'aiguille (16) pour le maintien de Taiguille 
k retat sterile, 

(c) un embout creux, sensiblement cylin- 
drique (26), dispose entre le collet et le 
cdne, I'embout etant dimensionne de ma- 
nidre que la circonf6rence de I'espace d6- 
f ini par la parol int^rieure de I'embout et la 
face arri^re du cdne soit l^g^rement sup6- 
rieure k celle de la parol interieure du corps 
de seringue et que sa longueur soit au 
moins ^gale k celle du bouchon obtura- 
teur, et 

(d) des moyens de bypass ou de derivation 
de porte-aiguille (27) manages dans la pa- 
rol interieure de I'embout, k travers les- 
quels le liquide d'injection (21,22) se trou- 
vant derriere le bouchon obturateur, peut 
parvenir k raiguilie d'injection lorsque le 
bouchon obturateur est avanc6 dans I'em- 
bout de porte-aiguille lors de rutilisation 
de la seringue, 
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ladite seringue 6tant caract6ris6e en ce que la 
face arri^re du bouchon obturateur (20) 
comprend une plurality de supports d'entretoise- 
ment, dirig^s vers i'arri^re et m^nag^s sur le bord 
circonf^rentiel du bouchon obturateur, en posi- 5 
tion espac6e les uns par rapport aux autres, et 
dispose de manidre que lors d'une manoeuvre 
d'aspiration ou de pompage effectu6e par Tinfir- 
miSre, lorsque les supports d'entretoisement por- 
tent centre rextr6mit6 avant du corps de serin- io 
gue, le f iuide corporel peut traverser le bouchon 
obturateur vers rarridre, k travers les moyens de 
bypass de porte-alguille et les intervenes entre 
lesdits supports. 

15 

3. Une seringue selon la revendication 1 ou 2. pr6> 
vue pour recevotr deux substances dlff^rentes, 
ladite seringue comprenant: 

- un bouchon de separation (23) dispose dans 

le corps de senngue (11 ) de fagon ^tanche, de 20 
maniSre k conserver lesdites substances dif- 
f^rentes (21,22) s6par6es I'une de I'autre 
avant rutilisation de la seringue, et 

- des moyens de bypass ou de derivation de 
corps de seringue (24) manages dans la paroi 25 
du corps de seringue, la longueur desdits 
moyens de bypass etant leg^rement supd- 
rieure k la longueur du bouchon de separation 
(23), et lesdits moyens de bypass, lors de I'uti- 
lisation de la seringue, permettant au liquide 30 
(22) se trouvant derri^re le bouchon de sepa- 
ration, d'attelndre la substance (21) situee k 
I'avantdu bouchon de separation etde se me- 
langer avec ladite substance ou de la dissou- 

dre, tandis qu'avant rutilisation de la seringue, 35 
retancheite desdits moyens de bypass de 
corps de seringue par rapport au liquide se 
trouvant derriere ledit bouchon de separation 
est assuree k I'aide dudit bouchon. 


9 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of tlie Official Record 


Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 


a FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFER£NCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 


BEST AVAILABLE IMAGES 



